P16 reactivation induces anoikis and exhibits antitumour potency by downregulating Akt/survivin signalling in hepatocellular carcinoma cells.
Hepatocellular carcinoma (HCC) is one of the most malignant tumours with high rate of recurrence and metastasis. In HCC, deficiency of the P16/CDK4/Rb pathway is a frequent molecular event, and transferring the P16 gene into cancer cells can induce cell cycle arrest and apoptosis, suggesting that the P16 gene is a good target in cancer gene therapy. The previous study demonstrated that P16 re-expression mediated by adenovirus within cancer cells can induce cell apoptosis and exert potent antitumour efficacy in cancer xenografts in nude mice. However, the molecular mechanism of P16-induced apoptosis in cancer cells is not clear yet. In this resulting study, we found that P16 re-expression can downregulate survivin expression in HCC cells. As a member of the inhibitors of the apoptotic gene family, survivin has been reported to be overexpressed in most common human cancers and present multiple physiological and pathological functions including cell cycle control, inhibition of cell apoptosis, regulation of cell division and induction of angiogenesis, etc. Further investigation found that P16 reactivation led to a decrease of phosphorylated Akt on Thr308 and phosphorylated survivin on Thr34, then downregulated survivin expression. The P16-mediated decrease of nuclear survivin in cancer cells limited CDK4 import into nuclei, which restrained CDK4 functions of promoting cell proliferation, then exhibited the effect of cell cycle arrest and induction of detachment-induced apoptosis (anoikis). The antitumor potency of P16 by downregulating the Akt/survivin signalling was also demonstrated in HCC xenograft models in nude mice. This new insight into P16 function would help in designing better strategies for cancer gene therapy.